Abstract. Neoangiogenesis, driven by a variety of angiogenic factors, plays an essential role during development and progression of malignant tumors. Vascular endothelial growth factor (VEGF) and its receptors have been designated a central part in the angiogenic process during malignancy. We studied the vascular parameters by means of morphology and morphometry in 7 sarcomas of the pulmonary artery (SPA) and 10 poorly differentiated leiomyosarcomas of soft tissue. Immunohistochemical analysis of VEGF and VEGFR was related to survival and prognosis. The microvessel density (MVD) and intervascular distances (IVD) differed significantly only at sites of necrosis compared to non-necrotic areas in SPA but not for soft tissue leiomyosarcomas. MVD, IVD and vascular surface area (VSA) revealed no difference between SPA and leiomyosarcomas of different origin. We found a more pronounced expression of VEGF in most tumors at sites of necrosis. The receptors were present in a subset of tumor vessels mostly at the tumor border. VEGFR-2 expression was also seen in a subset of tumor cells whereas VEGFR-1 showed only weak expression in some tumors. Local hypoxia seems to induce a higher MVD and a lower IVD at sites of necrosis compared to those areas without necrosis. The presence of necrosis in both sarcoma groups was correlated with the presence of VEGF due to local tumor hypoxia and subsequent up-regulation of VEGFR-2 and VEGFR-1 in tumor vessels as well as tumor cells. Overall and relapse-free survival showed no difference concerning all examined parameters. Thus, microvessel density does not seem to be a prognostic factor in SPA and other sarcomas.
Introduction
Primary sarcomas arising in major blood vessels are very rare. They occur most commonly in the inferior vena cava (1), followed by the pulmonary artery (2) and the aorta. The histological types of these tumors have been described as intimal sarcomas, leiomyosarcomas, malignant fibrous histiocytomas (3) and angiosarcomas (4) . Most commonly, these tumors show a rapid clinical progression reflected histologically by high proliferation rates and frequent areas of necrosis. Numerous cases reported in the literature were diagnosed at autopsy. In recent years an increasing number of publications have reported successful surgical treatment of these patients (5) . Although adjuvant chemotherapy and/ or radiation were applied most patients died within a few months. It has been shown that up-regulation of drug resistance related proteins occur after chemotherapy, leading to a rapid progression in most cases (6) . Thus, the development of new therapeutic strategies, e.g. antiangiogenesis, seems to be of potential interest to possibly improve the clinical outcome of the patients.
Neoangiogenesis plays an important role in certain physiological processes and pathologic conditions as well as solid tumor growth. It is generally accepted that the expansion of tumors beyond a minimum size requires the formation of new blood vessels to supply the tumor tissue with oxygen and nutrients (7) . Thus, the inhibition of angiogenesis through antiangiogenic drugs or gene therapy is considered as a promising alternative to conventional tumor therapy (8) .
Vascular endothelial growth factor (VEGF) and its receptors Flk-1/KDR (VEGFR-2) and Flt-1 (VEGFR-1) are central regulators of both physiological and pathological angiogenesis (9, 10) . It is well-known that VEGF and VEGFR-2 are up-regulated in a variety of human tumors, e.g. gliomas and carcinomas (11) . The expression of VEGF in tumor cells and VEGFR-2 in the vessel endothelium indicates that this signal transduction system is responsible for the proliferation and survival of tumor vessels. Successful experimental antiangiogenic treatment after application of VEGF neutralizing antibodies (12) or by gene transfer of dominant negative Flk-1 Table I . Clinical and pathological characteristics of the sarcomas. There is strong evidence that microvessel density in the area of most intense neovascularization is an independent prognostic factor for overall and relapse-free survival in a variety of carcinomas (14, 15) , cutaneous melanomas (16) and lymphoma (17) . In addition, a significantly higher number of microvessels were observed in colon carcinomas with liver metastasis compared with non-metastatic tumors (18) . However, there are differences in angiogenesis between sarcomas and carcinomas (19) . Thus the prognostic value of MVD in sarcomas is still controversially discussed. For example, Kawauchi and coworkers found no correlation between VEGF expression and microvessel density and the overall survival (20) . Another publication described no correlation between MVD, p53 expression and survival time (21) . On the other hand an increased neovascularization could be demonstrated in high-grade malignant myxofibrosarcoma compared to their low-grade malignant counterparts, whereas no correlation was found for myxoid liposarcoma and myxoid round cell liposarcoma (22) .
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To further investigate the role of MVD in a series of sarcomas we have analyzed microvessels in hot spots of sarcomas of the pulmonary artery and poorly differentiated leiomyosarcomas and correlated the data with the expression of angiogenic factors and patient survival.
Materials and methods
Patients. Between 1989 and 2001 tissues samples from sarcomas of the pulmonary artery (7 intimal sarcomas; 5 cases G2; 2 cases G3) were obtained from 7 patients undergoing surgical tumor resection and pulmonary artery reconstruction because of chronic pulmonary embolism. The Department of Cardiovascular Surgery of the Johannes Gutenberg University at Mainz provided all samples. In addition, 10 cases of leiomyosarcomas of deep soft tissue (3 cases G2; 7 cases G3) were collected from the Department of General and Abdominal Surgery and 4 academic hospitals of the University of Mainz between 1992 and 2001. Two uterine leiomyomas (1 pre-menopausal, 1 post-menopausal) were examined as disease controls. Normal control specimens from pulmonary arteries were collected from the archives of the Institute of Pathology and Neuropathology, University of Mainz. Immediately after surgery, tissue samples were fixed in 4% buffered formaldehyde and embedded in paraffin. In 15 patients tumors were excised completely and one patient incompletely. In one patient only a tumor biopsy was performed. In addition, 11 patients received a regimen of polychemotherapy and/or radiation. Patient data and followup were obtained from the patient records and clinical history and are listed in an anonymous fashion in Table I . The study was performed in complete accordance with the criteria for the use of patient archive material, as laid down by the responsible ethics committees.
Immunohistochemical staining: Avidin-Biotin-Complex. Immunohistochemical staining was performed on 5 μm sections as summarized in Table II . Alternatively to the ABC method, factor VIII stains were performed using the Dako Envision ready-to-use kit ® (Dako, Hamburg, Germany) also connected with peroxidase and developed with the AEC substrate kit. The sections were counterstained with hematoxylin and mounted with Aquatex ® (Merck, Darmstadt, Germany). In control sections, the primary antibody was either omitted or substituted with non-specific rabbit immunoglobulins.
Alkaline phosphatase immunohistochemical staining. Double-labeling was performed on 4 randomly selected cases using the Dako Envision staining Kit with AEC first for factor VIII and as a second step the ABC-Alkaline Phosphatase method with the monoclonal antibody against VEGFR-2 as follows: briefly, sections were dewaxed according to a standard protocol an pre-treated with 2% H 2 O 2 for 30 min at room temperature (RT). After a washing step in phosphatebuffered saline (PBS) the slides were placed in 10 mM citrate ONCOLOGY REPORTS 19: 309-318, 2008 Table I. Continued. 
PT, pulmonary trunk; PA, pulmonary artery; RV, right ventricle; (r), recurrence; LS, leiomyosarcoma; IS, intimal sarcoma; (m), metastasis; mo, months.
buffer (pH 6.0) for 30 min at 240 W. After an additional washing step the first antibody (factor VIII) was applied for 1 h at RT. Again sections were washed with PBS and Dako Envision-HRP Kit was incubated according to the manufacturer's recommendations. Finally, the horseradish peroxidase was coupled with AEC and the staining was developed under microscopic control and counterstained with hematoxylin. After washing with TRIS-HCl the slides were incubated for 1 h at room temperature (RT) or overnight at 4˚C with the primary antibody diluted 1:50 (VEGFR-2) in TRIS-HCl (pH 7.6). The sections were then rinsed in TRISHCl (pH 7.6) and incubated for 30 min at RT with a secondary goat anti-mouse IgG antibody (Jackson Immunoresearch, West Grove, PA, USA) in a 1:200 dilution in TRIS-NaCl (pH 7.6). The Avidin Biotin complex (Vector Laboratories, Burlingam, CA, USA) was then incubated for 30 min at RT in a 1:100 TRIS-HCl (pH 7.6) followed by the addition of NBT/BCIP with Levamisol substrate in TRIS-HCl (pH 9.7). Color development was stopped under microscopic control by adding a mixture of TRIS-HCl (pH 7.6). Negative controls were performed as detailed above. Two colon carcinomas known to be positive for both molecules served as positive controls.
Microscopical analysis. The specimens were analyzed by light microscopy (Zeiss Axiophot, Göttingen, Germany) by two different observers (AG, GS) as follows. The extent of the immunostaining for VEGF, VEGFR-1 and VEGFR-2 was estimated by counting the number of positive cells/10 high power fields (HPF). Results were classified according to 5 categories: 0, negative; 1, between 1 and 25% of cells positive; 2, between 26 and 50% of cells positive; 3 between 51 and 75% of cells positive; 4, between 76 and 100% of cells positive.
In factor VIII staining two independent observers (AG, GS) examined up to 5 different sections per sarcoma as described previously (23) and according to the international consensus guidelines (24) . Briefly, sections were scanned at low magnification to identify the highest vascularized areas (hot spots). The hot spot areas were digitized with an image analysis program (MIDOK II, Technical Office Hilgers, Germany). All examinations were performed in a blinded manner without knowledge of clinical parameters. Within the hot spots the vascular densities were evaluated by measuring the intervascular distances and vascular surface area by means of an image analysis program (KS 300, Carl Zeiss Vision, Eching, Germany).
Statistics. Analyses were performed using SigmaStat and SigmaPlot for Windows (SPSS Scientific Software, Erkrath, Germany). Continuous variables not following the normal distribution were compared between two or more groups with the Mann-Whitney rank sum test. The Wilcoxon signed rank test was used to compare related samples. For the MVD, IVD, as well as the VSA the median for each group was calculated. Univariate analyses of time to death due to the sarcomas or time of recurrence (relapse-free survival) were performed using the product-limit procedure (Kaplan-Meier method), with data of histological diagnosis as the starting point. Patients who died of other causes were censored at the time of death. Differences between categories were tested by the log-rank test. Statistically significant differences were considered to be present at a value of p<0.05.
Results
Evaluation of microvessel density. The microvessels were counted in areas without necrosis and in vital tumor areas in close proximity to necrosis (Fig. 4A ). Only sections with accurate factor VIII staining were evaluated. In SPA's a statistically significant higher vessel count was detected in areas with necrosis (47±3) compared to those without necrosis (31±1; p<0.001). Adjacent tumor-free collagenous tissue had a significantly lower vessel count (18±1) compared to tumor tissue (p<0.001) (data not shown). On the other hand, the comparison of areas with (38±5) and without necrosis (47±5) in the leiomyosarcomas of other origin showed no significant difference (p=0.349). The surrounding tumor free smooth muscle tissue in the latter group had a highly variable, but in general, significantly higher vessel density (121±9) compared Table II . Antibody types and source used in this study. 
to all other groups even when compared to the tumor-free tissue of the SPA group (p<0.001) (data not shown). Comparing the SPA and the leiomyosarcomas of other origin no significant difference could be seen in areas with (p=0.097) and without necrosis (p=0.027) (Fig. 1) . In the leiomyomas of the uterus a significant lower count of microvessels could be detected compared to the sarcomas (data not shown). In addition, we compared the MVD of patients developing metastasis with the patients without metastases. Only SPA (p=0.037) but not the leiomyosarcomas of other origin (p=1.0) revealed a statistically significant difference. The median values for both groups in SPA were close together (39 with metastasis/32 without metastasis) therefore it was hard to define a cut-off level to predict metastasis from the MVD levels. The results are summarized in Table III .
Evaluation of the vascular surface area. Morphometrical analysis of the vascular surface (VSA) displayed 3.47±0.39% of the total tumor area for SPA and a slightly higher VSA of 4.24±0.59% for leiomyosarcomas (with and without necrosis) which was however not significantly different (p=0.648).
Comparing the VSA at sites of necrosis of SPA (4.67±0.76%) with leiomyosarcomas of other origin (6.56±1.32%) there was no statistically significant difference (p=0.235). The same was found comparing the two groups without necrosis (SPA 2.91±0.3% vs. leiomyosarcomas 2.88±0.51) (p=0.38). The comparison of SPA with necrosis and without necrosis and for leiomyosarcomas of different origin revealed a statistically significant difference (p=0.01) and (p=0.005) respectively (Fig. 2) . The comparison of VSA among the groups with and without metastasis showed only a difference in the SPA
showing the microvessels density of SPA and leiomyosarcomas without necrosis and at the border of necrosis. The lowest vessel count could be seen for SPA without necrosis, which was significant lower compared to SPA at sites of necrosis (p<0.001). Table III . Microvasculature and VEGF/VEGFR-expression in SPA and leiomyosarcomas of other origin. 
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MNC, mononuclear cells.
- ------------------------------------------------------------------------------------------------- (Fig. 3A) . In the non-necrotic areas of both groups the intervascular distances were significant lower in leiomyosarcomas of other origin (68.49±1.5 μm) than in the SPA (110.13±3.67 μm) (p<0.001) (Fig. 3B) . The leiomyosarcomas of other origin revealed a slightly higher intervascular distance in non-necrotic areas compared to those at sites of necrosis but this difference was not significant (p=0.282). However, when comparing nonnecrotic areas with areas showing necrosis in the SPA group a statistically significant difference was seen (p<0.001).
When comparing IVD of patients with and without metastasis there was only a significant difference in SPAs (p<0.001) but not in leiomyosarcomas of other origin (p=0.881). The median values of the groups were 62.5 vs. 79.8 μm for SPA and 60.7 vs. 62.1 μm for leiomyosarcomas (metastasized vs. non-metastasized). The results are summarized in Table III .
Overall survival of SPA vs. leiomyosarcomas. There was a slightly longer overall survival in patients with SPA, however the difference was not significant (p=0.91). The relapse-free survival did not differ significantly between SPA and leiomyosarcomas (p=0.92) (data not shown). Thus, we have pooled the data and investigated the influence of the expression of angiogenic factors on the overall survival in the primary tumors as well as for the relapse-free survival. Further analysis of survival data revealed that the occurrence of metastasis significantly decreases the survival time (p<0.03) (data not shown). Concerning MVD, IVAS and VSA we formed two groups (e.g. MVD high and MVD low) and related them to survival data. We could not establish any difference for overall or relapse-free survival between the different groups (data not shown).
VEGF expression.
The semi-quantitative scoring of the VEGF expression revealed a high expression in tumor cells in all SPA, which was more pronounced at the border of necrosis (Fig. 4B ). There was a significantly lower expression of VEGF in the leiomyosarcomas of other origin (p=0.04), although there was a more heterogeneous distribution in the different cases. The semi-quantitative assessment is shown in Table III . In addition, all cases showed marked to moderate positivity for VEGF in inflammatory cells. One leiomyoma of the uterus displayed high expression of VEGF in the endometrial glands (proliferation phase, pre-menopausal) as well as the associated vessels of the endometrial stroma. The post-menopausal case revealed only few positive cells in the endometrium and adjacent vessels. Both cases revealed only a low, scattered positive staining in normal smooth muscle cells and vessels and to a lesser extent in the leiomyomatous nodules for VEGF. The overall (p=0.15) and relapse-free survival (p=0.42) was 
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not significantly different between VEGF positive/negative cases (data not shown).
VEGFR-1 expression. VEGFR-1 was expressed in a small proportion of tumor microvessels, but also in some vessels at the tumor capsule as well as in adjacent tumor-free tissue.
There was a weak to moderate staining for this receptor in sarcoma cells in most examined cases, which was not significantly different between SPA and leiomyosarcomas of different origin (p=0.696). However, numerous mononuclear cells could be markedly labeled with the antibody against the receptor (Fig. 4C) . The data are summarized in Table III . In the leiomyomas and the uteri a unique weak staining for smooth muscle cells, endometrial glands as well as stromal vessels was seen. Concerning the survival analysis no significant difference in the overall survival for patients positive for VEGFR-1 compared to those lacking VEGFR-1 expression (p=0.961) could be detected. The same was true for the examination of relapse-free survival (p=0.57) (data not shown).
VEGFR-2 expression. VEGFR-2 was detected with a strong signal only in two out of 7 pulmonary sarcomas in tumorassociated vessels. In contrast, most leiomyosarcomas had a moderate to high expression of this molecule in the vessel endothelium. In addition, we observed a moderate to high expression of VEGFR-2 in tumor cells (Fig. 4D ) in most examined cases of leiomyosarcoma and SPA, although the differences were not significant (p=0.769). Interestingly, in cases of low expression the large anaplastic cellular subtype was positive for VEGFR-2 (Fig. 4E) . The examination of leiomyomas of the uterus revealed a weak staining for normal smooth muscle cells, leiomyoma nodules, and associated vessels, whereas the endometrial glands and the stroma vessels were strongly positive for VEGFR-2 in the pre-menopausal case (proliferation phase). The data are (Envision ® ; AEC; magnification x20, 100 μm). VEGFR-1 was weakly expressed in the sarcoma cells but present in mononuclear cells (arrow) (C) (ABC; AEC; magnification x40; 50 μm). VEGFR-2 was present in the sarcoma cells as well as associated vessels (v) (D). Some cases showed a prominent staining in large sarcoma cells with marked atypia (E) (ABC; AEC; magnification x20, 100 μm). (F) Shows a subset of tumor vessels (factor VIII; red), which coexpress VEGFR-2 (black) in a leiomyosarcomas (Envision; AEC; magnification x40, 50 μm). summarized in Table III . Concerning survival analysis we could not detect a significant difference in overall survival for patients positive for VEGFR-2 compared to those lacking VEGFR-2 expression (p=0.232). There was also no difference between the two groups concerning the relapse-free survival (p=0.674) (data not shown).
Double labeling of VEGFR-2 and factor VIII.
In the examined cases most tumor cells were positive for VEGFR-2 as already mentioned. In addition, numerous factor VIII positive endothelial cells within the tumors could be double labeled with both molecules (Fig. 4F) . The number of positively stained endothelial cells was slightly more pronounced at the border of necrosis and at the sites of tumor invasion. Only few double-labeled cells could be observed in adjacent tumor-free tissue. Comparable staining results were obtained for colon carcinomas used as positive control (data not shown).
Discussion
Sarcomas of the pulmonary artery as well as poorly differentiated leiomyosarcomas of other origin have a poor prognosis with rapid progression despite extensive therapy. Since conventional chemotherapy is of limited effect it is necessary to define new potential therapeutic strategies in order to improve patient outcome. In recent years the tumor vasculature has attracted attention based on the hypothesis that disruption of the outgrowth of new blood vessels may induce shrinkage of the tumor due to lack of oxygen and nutrients. Thus, it is of importance to investigate the tumor vasculature of sarcomas of the pulmonary artery and the expression of angiogenic factors in order to provide a basis for possible anti-angiogenic therapy.
In the present study we show that angiogenesis plays an important role in the understanding of the tumor biology of the sarcomas. Based on previous reports, the significance of microvessel count as an independent prognostic factor and the role of molecules involved in this process has been emphasized in a variety of tumors (14) . In our study we could show a significant difference for MVD, IVD and VSA between the groups with and without metastasis for the SPAs, supporting the notion that analysis of the vasculature may predict the potential of metastasis (25, 26) . In addition, we were not able to detect a difference in overall or diseasefree survival in either sarcoma group for the MVD or the other morphometric parameters. The difference can in part be explained by the fact that Weidner and coworkers compared for example a large number of patients of node-positive and node-negative breast carcinomas. In contrast, in our small series most patients developed metastases shortly after diagnosis. Thus, our results are not directly comparable to these previous reports.
In addition, we could not demonstrate a difference in MVD between SPA and leiomyosarcomas of other origin but both groups were better vascularized than leiomyomas of the uterus. This is in contrast to a recent report of uterine leiomyoma and leiomyosarcoma showing no significant difference of microvessel density between these two groups (27) . This could be due to the fact that in our series the sarcomas developed at different anatomic sites (e.g. limbs, uterus, retroperitoneum) and that they may have a different behavior, leading to a stronger angiogenic response. This view is supported by the fact that most of our patients had numerous areas of necrosis and subsequently due to hypoxia a high expression of VEGF and VEGFR-2 and to a lesser extent VEGFR-1. Another study has found that in carcinosarcomas of the uterus MVD of the epithelial element was significantly higher than that of the mesenchymal element. Moreover, the epithelial element showed a higher VEGF expression than the mesenchymal element (28) . We have observed in our cases a marked expression of VEGF in the sarcomas whereas VEGF expression in leiomyomas was low to absent, emphasizing that a dense neovascularisation is triggered by a strong expression of VEGF. The unique high expression of VEGF in SPA in our series was paralleled by the occurrence of necrosis in these cases, whereas leiomyosarcomas of other origin varied in VEGF expression and developed less necrosis. Interestingly, SPA revealed a higher number of microvessels at sites of necrosis compared to areas without necrosis, which was not the case for the leiomyosarcomas of other origin. These results are in line with the hypothesis that due to local hypoxia within the tumor the transcriptionally up-regulation of VEGF leads to an induction of vessel outgrowth via interaction of VEGF with its corresponding receptors (29) . The generally higher vessel density, vascular surface area and lower intervascular distances of leiomyosarcomas of other origin compared to the SPA could be explained by the difference of vascular density in the surrounding non-tumorous tissue. In SPA the vessel walls were almost completely substituted by tumor formation surrounded by scar tissue with relatively low vascularisation. In contrast, numerous vessels provided by the surrounding muscle compartment mostly nourished leiomyosarcomas of other origin. These findings further support the view that the leiomyosarcomas of other origin develop less foci of necrosis since there is probably less oxygen deficit due to the higher vessel density compared to SPA.
Since it has been described that vessel co-option promotes tumor growth (30) , one can speculate that this mechanism may play a substantial role for leiomyosarcomas of other origin. The co-option promotes tumor growth along preexisting host vessels with subsequent vessel remodeling by endothelial regression, apoptosis and new vessel outgrowth (31) . This process of vessel co-option is triggered by angiopoetins and their receptors whereas angiogenesis is mainly driven by VEGFR-2. We were able to demonstrate a moderate to strong expression of VEGFR-2 in tumor vessels supporting the view that angiogenesis plays an important role in these tumors. However, this does not exclude the possibility that vessel co-option may also take place in these tumors. It is also known that VEGFR-2 in contrast to VEGFR-1 is the most potent mitogen for endothelial cells. Thus, we were able to demonstrate numerous microvessels expressing VEGFR-2 at sites of necrosis in SPA as well as in leiomyosarcomas of other origin. In contrast, the expression of VEGFR-1 was moderate to low for vessels in these areas. The VEGFR-1 gene is regulated by hypoxia in HUVECS (32) and pericytes (33) due to a binding site of HIF-1α, which is not present on VEGFR-2. However, under hypoxic conditions and in the presence of VEGF-A an increased expression of VEGFR-2 as an indirect effect could be observed (34) . The examined specimens revealed a prominent expression of VEGFR-2 but lower presence of VEGFR-1, demonstrating that the latter mechanism may play a more important role in the tumor growth of the sarcomas. In addition, it is known that VEGFR-1 is also present on monocytes, which are able to migrate towards VEGF (35) . Since we have found numerous VEGFR-1 positive mononuclear cells in our series these cells may be attracted by the high expression of VEGF in the tumors. This could be an important mechanism in the host defense against the tumor.
We have further addressed another issue in our investigation concerning the expression of VEGFR-2 in sarcoma cells. There is increasing evidence in the literature suggesting an autocrine mechanism for tumor cells to be stimulated via the VEGF/VEGFR system, thus leading to an enhanced proliferation/migration (36) . Thus, secreted VEGF is not only able to interact with its receptors expressed on endothelial cells but also with neighboring tumor cells leading to a perpetuated activation loop. We observed in our double labeling experiments some microvessels mostly at the tumor border, which were positive for factor VIII but also for VEGFR-2. However, most VEGFR-2 positive cells were negative for factor VIII and therefore should be tumor cells. In addition, we have investigated leiomyosarcoma cell lines and found also an expression of VEGF-receptors, which could be stimulated by VEGF (unpublished data). These results suggest that anti-angiogenic drugs may not only target VEGF-receptors in the tumor-associated microvessels but also directly tumor cells. However, the disruption of the VEGFR signal alone will not be sufficient to inhibit tumor growth. On the other hand it has already been shown that antibodies directed against VEGFR-1 and VEGFR-2 effectively inhibit the growth of leukemia in vitro and in vivo in mice (37) . Thus, the blocking of VEGF receptors may be a novel promising tool for anti-cancer therapy in sarcomas, which should be addressed in the near future.
Our data provide strong evidence that morphometry of the tumor vasculature separates sarcomas of the pulmonary artery from leiomyosarcomas of other origin. In addition, MVD and other parameters may predict metastasis but not overall and relapse-free survival. The strong expression of VEGF receptors on endothelial cells and tumor cells support the view that these aggressive neoplasms may benefit from anti-angiogenic therapy.
